High concentrations of some heavy metals (cadmium (Cd) and cupper (Cu) were found in industrial and sewage water that supplied El Manzala fish farms in Egypt. The metal tolerant bacterial strain Bacillius subtilis was isolated and identified morphologically and biochemically followed by 16S rRNA gene sequence analysis. The minimum inhibitory concentrations of Cd and Cu against B. subtilis that were (6 and 20) mg/l, respectively. In the presence of sub lethal concentrations of Cd and Cu, the B. subtilis strain showed an obvious metal removing potential. The environmental conditions as pH value and incubation temperature were studied to estimate the more efficient up-taking of Cd +2 and Cu +2 , ions. The maximum uptake (5 and 10) mg/l of Cd and Cu achieved at pH7and 8 for at (25-30)ºC, while pH 5 and 9 and incubation temp10 and 40ºC showed the lowest Cd +2 and Cu +2 sorption by bacterial biomass, respectively the obtained results could be an advantage for large scale treatment of contaminated sites.
Introduction
Nowadays, pollution of aquatic environment is a serious and growing problem throughout the world, and it is a result of increasing industrial operations and commercial chemicals discharged into the aquatic environment that release alarmingly higher amounts of heavy metals into the natural environment (AlKenawy and Niema, 2015). Heavy metals such as Cd +2 and Cu +2 are potentially harmful to most aquatic organisms even in very low concentrations and have been reported as hazardous environmental pollutants (Kaoud and El-Dahshan, 2010). In addition, the exposure of some metals such as cadmium and cupper may cause development of reducing immunity and diseases of the kidneys, circulatory system, nervous system, and damaging of the fetal brain (Imo et al., 2014). Heavy metals are inorganic chemicals that are non-biodegradable and will not break down into harmless forms since they leave biological cycles very slowly. Therefore, due to this fact it has become extremely important to find an eco-friendly option to cleanup metal contaminated environment and consequently to preserve the health of the deteriorating environment (Golovanova, 2008) . There were several eco-friendly approaches that have been attempted focusing on heavy metals removal from environment but are expensive, disruptive and less practical under natural environmental conditions. In contrast, bioremediation, a relatively young, inexpensive and socially acceptable technology involves the use of renewable resources like microbes and plants (bioremediation) to dissolve heavy metal problems (Abouzeid et al., 2009 and Oves et al., 2013). In bioremediation process using of microorganisms not only absorb the heavy metals but also convert the highly toxic metals to the less toxic compounds through oxido-reduction processes (Naik et al., 2013). Bacteria have been reported as efficient bio-sorbents for heavy metals due to their small size and ability to grow in a wide range of environments (Ghosh et al., 2015).
Material and methods Samples collection and heavy metal determination:
Five different water sources were collected from aquaculture farms, namely (agricultural drainage water, fresh water, industrial waste water, sewage water and mixed water that supplied by agricultural and industrial waste water. one liter of each water sample was collected in sterile glass bottle and chilled on ice for transport to the laboratory or stored in refrigerator (4 o C), for total bacterial count, isolation of resistance bacteria to heavy metals and detection of some heavy metals (Cd +2 
Minimum inhibitory concentration (MIC)
Tryptic soya broth medium (100 ml) which contained different concentrations of Cd +2 (0.0, to 60.4) and Cu +2 (0.0, to 316.5) mg/l, were inoculated with 0.1 ml of previously identified isolates of B. subtilis (24 hr. old) in 250 ml flask in three replicates, were incubated for 24 hrs at 25 ºC. The growth of each bacterial isolate in absence or presence of the different concentration of metal salt was measured by the spectrophotometer as optical density at 600 nm. Effect of pH values 0.1 ml aliquots of 24 h culture of B. subtilis were inoculated in 25 ml test tube containing 10 ml of tryptic soya broth medium at different buffering basal broth medium ranged from pH (5, 6, 7, 8 and 9) . The broth medium was adjusted using HCl and NaOH buffering solutions and supplemented with concentration of (5 and 10) mg/l of Cd +2 and Cu +2 , respectively then incubated at 25ºC for 24 hrs. Effect of incubation temperature 0.1 ml aliquots of 24 h culture B. subtilis suspension were inoculated in 25 ml test tube each contained 10 ml of tryptic soya broth medium (at pH 7) tubes was supplemented with concentration (5 and 10) mg/l, of Cd +2 and Cu +2 respectively, and then incubated at different temperature (10, 15, 25, 30, 35 and 40) ºC for 42 hrs.
Statistical analysis
Recorded data were subjected to the statistical analysis of variance by using oneway analysis of variance (ANOVA). It was performed according to Murray (1975).
Results and discussion
The result in 
Effect of environmental condition on biosorption of heavy metals -Effect of pH value
The pH is an important parameter, which affects the degree of ionization and the surface functional groups of the bacterial cell wall (Aryal and LiakopoulouKyriakides, 2015). Figure ( 3) illustrated the efficiency of B. subtilis to uptake (5 and 10) ppm concentration of Cd +2 and Cu +2 at 35ºC after 24 h. in different pH solution, which at pH (7 and 8) showed high growth rate of B. subtilis and (39.4) % of Cd +2 uptaking and (24.02) % of Cu +2 was achieved at pH 7. The result agreed with Oves et al., (2013) who mentioned that the optimum pH for Cd +2 and Cu +2 uptake was 6 by B. thuringiensis strain OSM29, and García et al. (2016) who reported that the optimum adsorption of Cd, Pb, Cr and Mn for the isolated strains Bacillus sp. (C13 and C16) occurred in pH ranges (7 to 10). In this work, the heavy metals uptake was reduced at pH 5 similar to García et al. The result obtained from this work showed indicated that the optimum temperature for bioremediation of Cd +2 and Cu +2 by B. subtilis ranged from (25 to 30) (Fig 4) . These results agree with most of the literature determined which the optimum temperature for heavy metal sorption between 20 and 35 °C (Oves et al., 2013 and Veneu et al., 2013). This occurs as a result of biosorption of heavy metals that is usually modified with increase in temperature due to the increase in surface activity and kinetic energy of the solute, but destruction of some binding sites available for metal ions can occur at higher temperatures (Aryal and Liakopoulou-Kyriakides, 2013b). However, it was noticed from our study that the growth of these bacteria and the removal capicity of heavy metal decreased at 10 ºC and 40 ºC. This occurs as enzyme denaturation and organisms either die or become less active ( 
